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B6~na rlccne,~oBaHa Tep~t~qecKa~ yCT0~qHB0CTb HeKOT0pbIX FIOJ/yIIp0B0,~HHKOB THna 
AmB v - -  AISb, GaSb, InSb - -  ti Ge H3MepemleM Ba3K0CTH HX pacnnaBa. C00TBeTCTBy~0- 
mHe KpHBb~e CBO‰ aHeprH• o6~a]~amT MHHHMyMOM, KOTOpbI~ - -  IIOBH,RHMOMy CBH,aleTeYib- 
CTByeT o~ H3MeHeHHH KoopRHHaRHOHHOFO Racha, npH£ TaKHM o£ K cTpyKType 
KpHCTaJIJIHqecKo~ qba3bI. ~]~aHbI Ba~He¡ yCJIOBH~I MOHOKpHCTaJ]J1HtleCKOFO p0cTa, Ha OCHOBe 
KOTOpblX OEIHCaH MO]IHqbHRHpOBaHHbI~ BapHaHT MeTO/la LIoxpaJIbCK0r0. B KOHILe H3J10~KeHa 
CB~I3b Mear, Ay HeKOTOpbIMH cTpyKTypHo-qyBCTBHTeJIbHMMH CBO~CTBaMH H cTpyKTypo~ MOHO- 
KpHCTaJI~OB. 

FI0~yqeHHe MOHOKpHCTaJHOB FepMaHH~t H KpeMHH~ ~aBHO BBIIIIYIO H3 CTeH 

~a£241 H CTa~O MaCCOBbIM FIp0H3BOACTBOM B ~ e x a x  3aB0~0B. COTHH MOHO- 

KpI4CTaJUIOB 9THX MaTepHa310B BblllyCKa~OTCfl e>KejIHeBH0 ~IJJ~ y]IOBJIeTB0peHH~ 

Hy>KR pa~Ho-H a3IeKTpOTeXHHqecK0~ rlp0MbIIilJ]eHH0CTI4, TpaHCrlOpTa 14 aHepre- 

THKH. O£ MaCCOBOr0 IIp0H3BOjICTBa MOHOKpHCTaJIJIOB Tpe£ caMoro 

T~aTesIl~HOr0 H ~IeTa3bHOrO I43yqeH149 Bcex CTOp0H 3TOFO npot~ecca. 
HaH£ pacIIpOCTpaHeHHbIM MeTOROM rl0YlyqeHH~I MOHOKpHCTa3YIOB H3 

3THX MaTepHa~0B ~B~q~eTCfl MeTOR ttoxpa~bcKoeo. 
�91 MeT0~0M MOHOI~pHcTa~J]M IJo~yqa~oTC~t KpHcTa~3]H3als ~3 pac- 

rutaBa. 

H3yqa~ lapotlecc qbop~np0BaH~~ KpHcTanna ~ I43MeHeHI4~I, KOT0pble MOFyT 

ttacTyrlaTb B HeM llpH oxJm>v~aeH~~ ero  0T Te~nepaTypbl 0£ KpHcTaJI- 

.qoqb14314K I4J]H MeTaJ]~ypF He M0>KeT 0FpaHHqHBaTbC~I ti3yqeHl4eM cTpyKTypbI VI 

CB0~CTB CaMOF0 KpHcTa~~a H HX H3MeHeHH~IMH 1-I0~ BYIH$JHHeM BHyTpeHHI4X H 

BHetUHHX qbaKT0p0B. B HCC~Ie;IOBaHHe HeH36e>KH0 BOB~eKaeTcfl TaKTl<e pac~naB, 

~3 ~0T0p0r0 qbop~npyeTca ~p~cranJ~. OT cTpy~Typbl ~ CB0~CTB pacrlnaBa cyme- 
CTBeHHIMM o£ 3aBHC~IT CB0~CTBa H cTpyKTypa KpncTa~J]a. 

E~e £ aTO OTHOCHTCH K 0‰ HCCJIe~OBaHH~I MOHOKpI4CTa~]YIOB 

XHMHqeCKHX cOe~HHeHH~ - -  FI0YlyiIp0B0]IHHKOB, B nepBy~o o~repeR~ ~~acca  A m 
B v, ~0T0pble B £241 £ 6y~yT nrpaTb HeMeHbmy~ p0Jm B n0J~y- 

I]p0B0~HI4KOB0~ TeXHHKe, qeM ceF0~IHH MOHOKpHCTa.rIJIbI FepMaHHgl H KpeMHI4~I. 

Bonpocb~ TepMHqeCK0~ yCTO~qHB0CTH XHMHqeCKHX c0eRHHeHHJJ - -  II0Yly- 

FIpOB0]~HHKOB - -  B paclaJ~aB2]eHHO~ C0CT0~HHH 0Ka3b~Ba~TCfl cyI~eCTBeHHblMI4 

AJm p~~a c0e~IHHeHI4~ IlpH pelJJeHI4H IJp0‰ I]o~yqeHH~ 14X MOHOKpHCTa~5IOB. 

I-(aK pa3, II0BI4~HMOMy, ORHH H3 Han£ HHTepeCHblX c(~e~14HeHH~ 3TOFO K.riacca 
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- -  GaAs n l n P  CHOlbHO ~InccottnnpymT c o£ ao]eMeHTapHb~X BettteCTB 

eme ao nepexoaa  B x<u~tRoe COCTO~Hne. C CHHTeaoM coeanHeHH¡ ~3 aJ]e~ieHToB 

TaKx<e CBnaaH paa  BonpocoB, KOTOpb~e noaoae~aT uayqeHmo. 

3aHnManct,  ncc~e~oBanneM npotteccoB n o ~ y q e n n n  MOHOFCpncTa-~~OB no.ny- 

npoBoaHmr ~~,~ yaeomeM HeKOTOpOe BHnMaHne nccJ~eaoBaHnm TaR>Re aTnX 

BonpocoB, n n XOTeJ~ ‰ BHaqa;]e rlaJIO~HTb KpaTKO peayOabTaTb] aTHX ncco-~e- 

~OBaHHB. 

HccaeRoBaHHe TepMHqecRoi~ yCTO~qHBOCTH HeKOTOpblX coeRHHeHHI] K~acca 
AmBV 14 repMaHHfl ti HeKOT0pb:e 3aMeqaHtt~i no nOBORy nOBeReHHfl 

pacnaaB~eHHb~X n0~ynpoBoRHttROB B npeRRpHCTa~aH3aUHOHHb~it nepxoR 

TepMHqecKaH yCTOHqHBOCTb C0e~HHeHHH orlpe~es]FIJlaCb Ha OCHOBaHHH 

H3MepeHH~ B~a[<0CTn HX B TeMrlepaTypHoM HHTepBa.ne 0T T0tlKH n.naB.neHH~ H 

Bbn.ue. Pe3y.nbTaTbl n3MepeHH¡ ,~~~ AISb, GaSb, InSb ~ Ge noI<aaaHb~ Ha puc. I. 

J[eFK0 BH,/IeTb, qT0 R.J-IFI B•ex Tpex coeRI4HeHI4¡ B OT.YII4qHe 0T rep~aHH~, I<pHBble 

BH3KOCTH C HeKOT0pBIX TeMHepaTyp, paaHb~X )I.~~ Ka>R)I0r0 I43 HCC.~e,IIOBaHHblX 
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BnaR0cTb eoeanHeHH¡ AISb. GaSb, InSb H Ge BbILUe T0~Kn n.~aB~eHnn 
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coeAnHenrIB, HaqHHarOT 3HaqHTeYlbH0 yKYIOH~ITbCfl OT nepBoHaqaJ~bHOrO nJIaBnoro 

xo~a.  �91 pe3y3lbTaTbI HeCOMHeHHO CBH~eTeJIbCTBylOT 0 n a n u H a t o ~ e ~ c a  opH 3THX 

Te~anepaTypax 3HaqHTe31bH0~ ~nccotInat~un cOe~HHeHH~ na  C0CTaBHbIe 3.rleMeHTbI. 

3aMeTma a ~ n  aa~~~e¡  qTO a n n  InSb  TeMnepaTypa n a ~ a a a  a n c c o u n a u ~ n  

.~e~HT 3HaqHTe~IbH0 H n ~ e  Te~nepaTypb~ nJ~aBJ~eHH~ repMaH~fl, aJ~~ RByX ; a p y r n x  

coeAuHeHn¡ 0Ha - -  Bb]me 3TOH T e ~ n e p a r y p ~ b  o~na~o,  He3HaqHTedlbH0. 

O£ ~a~ee  BHH~aHHe Ha TO, qT0 n p n  T e ~ n e p a T y p a x  6.rlH3KHX K T0q- 

KaM I7:qaBJ]eHHfl c0eRHHeHH~, T. e. B r~pe~KpHCTa313Uri3aRHOHHb].~ n e p n o a ,  B~!3- 

KOCTb coe~tHneHn¡ H repMaHri~ npn  Ox3~a~~eHHH HapacTaeT 60J~ee pe3Ko, qeM B 

o£ £ BUICOKnX TetanepaTyp. H3 x o a a  KpnBb]X B~3K0CTH, ncn03]b3yn 

ypaBHeH~4e CBO‰ 3Hepr'r~H BYI3KOFO TeqeHH~ : 

M r  
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~Oh~H0 n0CTpOHTb ~pHB~le ~3~eHeHn~ CBO~O~HOI~ 3Hepr~H n p o u e c c a  OT Te~-  

nepaTyp~L Pe~y~~TaTb~ no~a3aHu na  p~c.  2. 
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O£ Ha ce£ BHI, IMaHHe Ha~~qne MnHnMyMa Ha 9TFIX Kpl, IBblX, 3a 

KOT0pblM npH n0HU~<eH~~ TeMr~epaTypbI CBO‰ 9HepFI, IYt Bo3pacTaeT. M~Hrl- 
MyM coBna~IaeT Ilpr':6nH3nTeYlbH0 C H3YlOMOM Ha KpHBbIX BFI3KOCTIJ. �91 CBH)Ie- 

TeYlbCTByeT, KaK HaM npe~icTaB~~eTcn, o~ onpe~ieJ~eHHOM pa3puxJ]eHnn (pactan- 

peHnn) )KVI~,t<OCTI4, B CBn3PI C nepexo~oM ee B ~qpe~iKpncTa~q~n3ar4noHHyro 0£ 
n npn£ 3J~eMeH'r0B ee cTpyt<Typb~ K cTpyKType £ ~<pncTaJ~Jm. 

KoopOunattuonnoe ttuc~o y ~r repMaHnn n KpeMHn~, n, Bep0nTH0, y ~I~~I- 
K~X coe]InHeH~~ .~~acca A * " B  v ‰ K B0CbMI4, TOF~Ia KaK B KpHcTa~]~HqeCKOM 

C0CT0,qHI4H C0CTaBnneT qeTbIpe. 
[/IHrepecHo 0TMeIHTb, qT0 npn nepeoxna~<aeHn~X pacn~aBOB 3TI, IX BeuleCTB 

n0~IO‰ u3MeHeHn~ He Ha6~~o~,aeTc~q. 
~)T~ qbaKabL I<aK HaM HpeRCTaB~]~qeTC~, nMeFOT HeI]0cpe~ICTBeHH0e 0TH0- 

UleHne Fe d~0pMnp0BaHnr0 cTpyKTypB~ KpncTa:ma, o£ r~3 pacn~aBa, 

K KHHeTI4Ke npottecca KpncTanJ]n3atInn, IL B03M0~KH0, MOFyT FIBI4TbC~I 0~HI4M 

~3 0£ B03HI4KHOBeHI4fl ~II~CJ~0[<attn¡ B nponecce p0cTa i<pi~cTanJ]a. 

ECylH xo~I KpUBbIX H3MeHeHH~ CBO‰241 3HepFHH ~2e~CTBHTeYlbH0 CBfl3aH 
C ~3MeHeHUeM K00p~HHatt~0HHOF0 qHc~/a, TO B lqpe~II<p~cTanJ~n3atI~0HHbl~ ne- 
pnoa y ~Cc.qe~IOBaHqb~X HOJ~yHp0BORHHKOB 9,0J~~KHa aHOMa~bH0 n3MeH~tTbCFt 

TaKn<e FIYlOTH0CTb. H3MepeHHn IIJIOTH0CTI.I 9TI.IX BeHIeCTB B nHTepecymuleM rmc 

TeMnepaTypnoM nHTepBane II03B0YlPIYlI4 ‰ 0I<0HqaTeYlbH0 petunTb 5)TOT B0np0C. 

Ys H TeXHHKa nO.TlyqeHH~l coBepmeHHblX MOHOKpHCTa.rI~OB 
no~ynpoBO~HH~On 

COBep~eHHbI~I MOHOKpHCTaJ~~ ~IBYŸ TepMO~HHaMr~qeCKH Ha~£ 

yCT0fiqnB0fi cTpyKTyp0~ TBepa0r0 Tena. BcnKHe OTCTynaeHnn 0T C0BepmeHCTBa 

CBn3aHb~ C yBe~HqeHneM CB0£ 9Heprnn KpHcTa~na, n ozHaqamT HapytueHne 
H0pMa~bHblX paCCTOFtHH~ r~ c~e.r~0BaTe~bH0 CB~3e~ Men<~y aTOMaMH B petueTl<e. 

Bc~i<oe HapymeHne CB~]3IeI Men<~y aToMaMn 03HatraeT B03HHKHOBeHHe qaCTHqH0 
CBO‰ 142114 n0~yCB0£ cB~3e~, a T. [<. CB~3b 0cy~eCTB~~eTC~ 9J]eI<TpO- 

rtaMH, TO cJIe~oBaTenbrtO BO3HHKHOBeHrte qacTt4qHO CBO‰ HJII4 noJIyCBO£ 

HbIX 3JIeKTp0HOB. TaK KaK KpncTaJ]n nonynpoBo~HHr<a 0cyHIeCTBJIFIeT cpeny, 
B KOT0p0~ npoTer<a}oT 3~et<Tp0HHbIe npotleccbI, n0~0£ nponcxo~~tanM B 

BblC0KOM BaKyyMe 3.~eKTp0HH0~ naMnt,I, TO BCflI<0e HapytueHne C0BepmeHCTBa 
KpncTa.nna CB~I3aH0 C B03HFII<HOBeHFIeM IIOMeX np0Te~<aHHm 3TFIX np0t~eCCOB n 

c~e~10BaTe.nbH0 C yxy2tueHUeM pa£ MaTepuana B npn£ 

CoBeptUeHHbl¡ MOH0t<pucTann YtBYlFIeTCfl CnCTeM0~ Han£ np~£ 

ule~cfl K paBHOBeCH0~. ECTeCTBeHH0, '�91 yc.n0B~~ p0cTa Tar(oro ~<pncTa.ana 
,~I0Yl>I<Hbl ‰ C00TBeTCTBylOIIII, IMH. I/I;Iea.~bHl,l~ ~<pncTa~n M0>KeT BbIpaCTaTb, 

0qeBn;IH0, T0.~bK0 B yCn0Bn~X KpafiHe Me;lneHHOrO qbopMnpoBann~. OTCTyn- 
_~eHnn 0T paBH0~eCHblX yC:~0BU~ p0cTa £ TeM £ tue, qeM £ pacTeT 

]<p~cTann. OTCTyHSIfHHfl 0T Me,a~eHH~~X c~<opocTen p0cTa ;10~~<H~I npnB0~I~Tb 
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K B03HHKHOBeHMIO Bc~Koro  po~ta CTpyKTypHb~X HecoBeplIIeHCTB B MoHoKpncTanne 
B Bn~e ~nCn0KaLtnfi, ~B0~IHHIŸ M ~p. ,  PI B KOHeqHOM cqeTe K no~~KpncTann~q- 
H0CTn s~tpamnsae~oro  C~nTKa. 

BecbMa coBepmenHb~e no cTpyKType KpncTannbI B ~acTomRee speMu 
Bb~pa~nBamTC~ B napoo6pa3Ho~ di)a3e B Bn~e 0qeHb TOHKHX HHTe~i, ceqeH~~ KOT0- 
pbIX He lapeBb~t~a~0T, npas~Ia, nop~~Ka HeCKOJlbKI/IX MnKp0H. MexaHnqecKan 
IIp0qH0CTb TaKI4X HHTe~, Hecy~Hx T0YlbK0 e~~HHqHym RriC~oKaRmo, npn£ 
~ae~c~ K "reopeTnqecKotay npeae~y.  ~ a n  KpetaH¡ £ n0~yqeHb~ nnT~ C 
np0qH0CTbm 400 V,r/MM ~, npenb~tuam~e¡ B necKon~,~r paz np0qH0CTb x0p0LueU 
CTaflH. 

TaK ~at; B~,~pam~~aera~,~~ Kp;icTa~~ oS~aRaeT FeOMeTp~4qeCKtlr¡ O‰ 
B03HUKaeT ~onpoc 06 ero 0~H0p0RHOCTtl B0 Bcex T0qKax o6~,eMa. He0~H0p0;t- 
HOCTb KpncTanna M0)KeT £ BbI38aHa, KaK He0)IH0p0)IH0CTbIO pacnpe~Ie;qeHnn 
B neta npnMece¡ TaK n He0aH0p0an0CTbm pacnpe~eneHnn cTpyKTypnblX Hapy- 
meH~~, fIoKar cKoII~eHne npnMece¡ nnn cTpyKTypHb~X Her B 
o£ MOHOKpr~cTaJ~Jaa 8bI3bIBaeT C00TBeTCTBeHHble ~lOKaJIbHble HapytueHH~i 
~aponcx0a~IIIUX n i<p~cTa3aae 3JIeKTpOHHblX npoReccoB. 

x, 
, ~ › 1 6 2  ,"~:~epx/'r 

Puc. 3. FlnamcTpaLlu~ K qb0pMe rpaHHRb~ pa3aena Me)~;ly NpucTan~oM H pacnnaBom 

O]~HHM I'13 MeponpH~T~~, HanpaB33eHHblX Ha co3~aHHe yC3]OBI4~ rlo3]yqertn9 
,O;2H0pORHOF0 ~aoHoKprtcTa~3~a, flB31SteTCYl o£ naocKo~ rpaHnt~bi pa3- 
~IeJm MehKay pacTylttnM KpncTaJ~~OM ~ pacn~aBoM. 

B O‰ yC3]OBH~X BhIpatRHBaHHYt KpHcTa3a3]a 9TO yC3IOBHe, KaK npa-  
BHYlO, He BblIIOJIH~IeTCYt. 

BcaeacTnne 3HaqHTe~bHOrO 0TBORa TenJla B CTOpOHbI (pHc. 3), TeMnepa- 
Typa  Ha nouepxHocTt4 ~(pHcTaa~a B KaKO~-tt~6y~b rOpU3oHTa3TbHOM r 
H~~e,  qeM 8 nenzpe KpHcTa~Jm (puc, 3). FIpH OCTbmaHHn noBepxnocTubte cnou 
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c ~eHbtueR TeMrlepaTypo~ npeTeprleBamT MeHbtuee o,,<aT~e, qeM LteHTpa~bHh~e 

qaCTl~ Ca~TKa. B C~HTI<e BOaHnKamT Tep~nqecKHe Har~p~>I<eH~~. HoRa I<p~cTa.ri0~ 

HaxoR~TC~ B o£ Te~nepaTyp ,  np~  KOTOp~~x BO3MOX<H~,I rLrlacT~qOcK~e 

ae(1)op~atmH, 3TO cTpe~o~eH~4e l~po~sn~eTcn B BO3HI4KHOBeHI, IH JIOKaflbHblX 
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Puc. d. Ma~<po0poTorpa0p~n CnUT~ca repMa~~a, nnamcTp~pymi~a~ nepa~~otaepHoe pacr~pe- 
~eae~ne RI, IC.rtO r<ai~H~ 

nnac~uqecKnx ca~Hrom l-locneanne BbI3bIBamz ~o3nnKnoBeHne aononnnTe3bnblx 
n0KanLHb~X napyuaenHfi 0mcnoKaun¡ Kpncvan~e. 9Tn napymeHnn pacnpe- 
nenmovcn nepaBHoMepHo B KpncTanne, naK yKaabmaeT pnc. 4. Cpe~mnn no 
BbICOTe qaCTb KpHcTa~~a paCTeT, rI0-B~Rn/~~oMy, B HaH£ ‰ 

yC~0BH~X B CMblcYle Op0p~bl rpaHHIlb! pa3jIe~a pacllyiaB-KpHcTaJi~, 14 0Ha MeHbnle 

Bcero nopameHa ~IeOpeKvaMn. Han£ nopameHa neOpei<TaMn BepxHnn H nn~-  
Hfl~ qaCTH KpHcTaJ1~a,)I3~ KOT0pbIX rpaHHtla pa3~e~a He6J~arolJpH~THa. 0c0£ 

nopa)KeHa ReqbeKTaMH n0BepxH0CTHafl KopKa KpHcTaJ~;qa. 
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B C0BpeMeHHblX yCTaHOBKaX cTpeM~TC~ C03)IaTb yC.I10BH~I, IlpH KOT0pblX 
HaflHqHe rl~10cK0~ FpaHHI/bl o‰ aBTOMaTHqecKH B npoL~ecce pocTa 
KpHCTa~~la B fltO£ ceqeHI4H. 3TO ~0CTHFaeTC~/ C03~aHHeM C00TBeTCTByto~eFo 
Te~nepaTypHoFo n0~~ B o£ rpaHm~Bi pa3~le~a n nepe~eule~ueM Harpe- 
BaTe3a~i H THFfI~I OTH0CHTe3~bH0 zlpyr z~pyra. 
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Puc. 5. 3aBHCHM0CT~, BpeMeHH >KH3HH He0CHOBHblX H0CHTe~e~ TOKa 0T HJIOTH0CTH ~HC.TI0- 
Kat~H~ B MOHOKpHCTa2a~ax repMaHH~ H KpeMHH~t 

HaaaqHe nnocKofi rpaHmtb~ pa3ae~a HOJ-IHOCTblO pa3pemaeT TaK>Ke npo- 
£ 0JIHOpORH0CTH KpHcTa33a ~0 pacnpe~Ie~eHa~ npnMece~. 

Kpa~He He>Ke;TaTe;lbHbIM ~B~~TOTC~ BC9KHe £ Han MeHee pe3KHe Hapy- 
meH~a cK0p0CTH BbIpa~HBaHH9 KpHcTa~Jla H TeMnepaTypbI pacnnaBa. Pe3y~b- 
TaTOM TI0~0‰ uapytaeHH~ 9Br B03HHKHOBeHHe MH0~eCTBa MeCTHblX 
cTpyKTypHbIX HecoBepmeHCTB KpHcTa;ma. 

Yloa)lep>KaHr~e rI0CT0~IHCTBa CK0p0CTH Bb~pa~~BaHn~ H TeMnepaTyp~,I 
pacnnaBa ~lBJaaeTc~ 0~HHM H3 Ba>~He¡ yC~0Bn~ B C0BpeMeHH~~X yCTaHOBKaX. 

O~IHHM H3 cy~eCTBeHHblX He)IoCTaTKOB, CBO~CTBeHHbIX MeTozty qoxpa~~-  
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CKOrO, ~B31YteTCYl HepaBHOMepHOCTb pacnpe~eJ~eHn~ npnMecefi B~OJ~b ~3-II4HBI 

C3IHTKa. C~HTOK no;lyqaeTc~l £ qHCTbIM OT np~~ecefi B BepXHe~ qacTI4 H £ 

3aFp~I3H~HHbIM np~Mec~M~ n HHTKHeH qaCTH. 
HcnpaB3]eHne •TORO He)IocTaTKa MO:~KeT ‰ ocytueCTB31eHO )IByM~ nyT~M~. 

B aMep�88 BapnaHTe 3T0 )I0CTHraeTc~ nporpa~Mrtbl~ ~3~eHeHneM CKO- 

pOCTH BblpaIilHBaHl4~. BHatlaJle, Kor/la KpHcTaYI3q paCTeT ‰ qHCTbIM, cK0pOCTb 
yBeJIHqHBalOT, c03~aBa~ 631aroIlpI4~tTHbIe yCJIOBH9 /U19 MexaHriqecKoro 3axBaTa 

OTTeCHYleM0~I KpHcTa~q3]0M I~pI4MeCH. b( KOHIIy BblpaKIHBaHri~ cK0pOCTb yMeHb- 

mamT, KoMneHcnpy~ TeM CaMblM £ 3aXBaT nprtMecH K KOHI2y npouecca.  

B HameM BapHaHTe C03~IaHFIe 0~H0p0~HOCTH II0 ~I/IHHe CYIHTKa ~OCTH- 
raeTc~ HenpepbIBHbIM nI4TaHHeM pacn3aaBa ~aTepna~oM Toro ~e  COCTaBa, 

KaKofi 3a~aH ~I3q~I BbIpaul~IBa?Moro MOHOKp~CTa3qYla (4). B 3TOM BapHaHTe 

OTCyTCTByeT BbIHy~K~eHHOe H3MeHeHHe cKopocTH BblpalIIHBaHH~, HeTKeJlaTe31B- 

HOCTb KOTOpOr0 o£ BbltUe. 
~l paccMoTpe3] TOJIbKO 0CHOBHbIe CTOpOHbl CoBpeMeHHO~ TeXHHKH BbI- 

paIIIHBaHHYt c0BepIJJeHHb~X MOHOKpHCTa31310B IIOJIynpoBO~IHrtKOB. ~)Ta TeXHHKa 

Tpe‰ C03~aHH9 BeCbMa COBepmeHHb~X MeTaJ13-lyprHqecKI4X yCTaHOBOK C BecbMa 
T0qH0 pa£ MexaH~3MaMH, o‰ Bb~C0K0e HOCT09HCTBO 

cK0p0CTHblX H TeMnepaTypHb~X qbaKT0p0B Bblpa~HBaHH~ KpHcTaJ]~a. 

CTpygTypa ~ CBOfiCTna MOHOKpHcTa~~OB 

~neKTpnqecKne CB0~CTBa KpHcTa~~a KpafiHe qyBCTBHTe~IbHbl K coaep- 
~KaHHm B HeM npnMecefi. FI03TOMy HepaBHOMepHoe pacnpeae~enne n~H o£ 
H3‰ co~epn(aHne npHMeCH He£ ~~~ Bcex 3~er(TpHqecKHx 

CBOHCTB KpHcTa~~a. 
Ha cTpyKTypub]e necoBepmencTBa pearHpymT He Bce, a TOJlbK0 TaK Ha3bI- 

BaeMble cTpyKTypH0-qyBCTBnTe~bHbIe xapaKTepHcTHKH KpHcTa~Jqa. Oc0£ 

CTpyKTypHo-qyBCTBHTe,qbHblM CBOHCTBOM ~B~~teTC~q BpeM~ )KH3HH He0CHOBHblX 
HOCI4Te~e~ ToKa. [103TOMy £ 3a BbEOKOe BpeM~ )KH3Hrl HeOCHOBHbIX HOCH- 

TeJJe¡ BO BceM o6a, eMe KpHcTa~~a eCTb £ 3a BblCOK0e C0BepmeHCTBO Kpn- 

cTam]a. CTpyKTypH0-qyBCTBHTeJ]BHbIMH CBOHCTBaMH ~IBYlHtOTC~I ~ta~ee n0~BH~- 
H0CTb 0CHOBHBIX HOCUTene~, o£ Hanp~~eHne, K09~(I)FII2HeHT ycuneHn~ 

n HeKOT0pble ~pyrue. 

IA~eeTcn ~OCTaT0qHO 60nbtUOh aKcnepn~eHTa~bHbl~ MaTep~an, n0CB~- 
IJ~eHHblh BoFIp0cy CBTI3H cTpyKTypHb~X ~eqbeKTOB H 3~leKTpuqecKrlx CBO¡ 
MOHOKpHCTaJLrlOB. 

06umn 3a~r Ta~(oBa, qT0 C no~bmieH~e~ n~OTHOCTH Hapy- 

meHn¡ (ancnona~n¡ yxy~uJamTcn cTpy~TypH0-qy~CTBnTe~bnb~e xapaKTepn- 
CTHKn KpncTan3]a. B 0co6eHnOCTH pe3Ko, Ka~ y~e  6~~~o OTMeqeH0, yxynmaeTcn 
Bpe~n ~n3nn.  3TO m~nmcTpnpyeTcn pnc. 5 n3 (5), Ha ~OT0p0~ ~o~a3ano ~3Me- 
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nenne speMeH~ ~~3n~ a~n rep~annn c B~ICOXnM y~e~bt4bt~ conpOTnB~eH¡ 
£ K CO6CTBeHHOMy (30--40 0MCM) n xpeMHn~ C y~,e~bHb~M conpoTn~~eH~eM 

nopnaxa 40 o~c~. 

5 

6/a 

~~~~~Z~4 ~ ~ ~'~~~?~ ,"~ ,~ r162 "~~.'~~~i: ~ :~:! .... : g ~  ~'~~,~'~.~~X~~~ ~~~,~-~.'.~'~+~hY~%~. "~" " 

6/6 

6/B 6/a 
PHC. ‰ MaKpO~OTOFpaqbHH KpeMHvI~, CHFITble B MnKpoCKone c HHqbpaKpacHb~~ HCTOtfH~KOM cBeTa 

Flp~ n.aOTHOCTH ,~~czoKauH¡ nop~aaKa 107/CM 3 npeM~ ~H3ttn x.~~ vep- 

Mamln  COCTaB.rI~IeT 10 MKceK, ,ZJIFI 5,104/CM a COOTBeTCTBeHHO ,----, 2000 MKCeK. ~.,'1~t 

KpeMHl4~l n p n  H.FIOTHOCTH 107/CM a ,-'-- 4 - - 5  Mxcex ,  ~.an .5,105 ,---, 80 MKCeK. 

FtnOTHOCT~, ae~exTo~ B xpHcTa~nax ~peM~nn 06b~qHO 6oabtue qeM B KpH- 
cTannax repMaHH~. :3ro o£ B nepByro oqepeab Te~a, qTO TepMnqecxHe 
Hanpn~eHnn B r(peMnnH .ao~~nb~ 6blTb 3rtaqHTeYlbHO ‰ IMH, qeM B repMaHnn, 

n3-3a 3HaqnTe~bHO 60~buJe¡ Ten:aooT;laqn c nOBepxHocTn. 

15 Ae!a Physica IX/I--2 
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F(pa~He I4HTepecH0~ np0£241 ~BJI~exc~ B3aHMo,ae¡ npmaece ¡  ti 

cTpyKTypHblX ~Ieqbel<TOB. FIpeRCTaB~fl~t o£ c I/I3‰ 3~er~TpHqecKHM 

3apfl;IOM, cTpyK'rypHble ,~fqbeK'lbt ~B.;I~tOTC~ mec'raMH, Ha KO'r0pblX ~erKo Moryw 
CO£ H no KOTOpbIM Hau6o.nee ~crKo MoryT ~l,~qbyHAl4p0Ba'lb 140HVl314po- 

BaHHble npl4MecH. 
lIpl4MeH~~i Hcc.aeRoBaHHe MOHOKpHcTa.IUIOB llO.aylJpOBO;IHl4KOB B MHKpo- 

c~0ne c HHqbpaKpaCHbliVi HCTOqHHKOM CBeTa, MOH(HO Ha£ KaK 3TO BnepBble 

y~Ia.aocb ,aetuy (6), pacnpe~ie.aeHHe 14 OpopMy ~14c~oI<atmfi BO3HI4~mI4X B npo- 
Recce pocTa KpHcxa.n.na H.lm m,13SarlHblX npI4.a0~CHHCM BH(IUHHX B03~Ie~C'I~Hfi. 

Ha vmI<podpoxorpa~n~ix ,Rema o'rqe'r.rmso np0cMaTpI4~at, OTC~ ~I4HI414, no 
KOTOpblM ,aVl~~yH~npoBa~a Me,Rb. ,~HC.rIOKaRI414 B o6meM Cm~tymT Ba0Jm OCn 
pocTa. OHH ‰ Haqa.rio Ha ~MKaX TpaBfleHH~ Ha 0£ noBepXHOCT~X o£  

LlacTo ~HC.IIOKaRHH pacl~pOCTpaH~lOTCfl Ha BO0 ;1~I4Hy Kpl4CTa.q~a. 

l-IpHMeHeHI4e I4HqbpaKpaCHOrO MHKp0CK0tla B c0q~TaHI414 C ,/lpyrHMH METO- 

RaMn Hcc.ne,aoBaHnfl Bs Re.necoo£ npl, t H3yqeHI4H B3aHM0,/Ie~c'rBHfl 

HpHMece¡ C ~I4CJIOKaRH~MB. 

He  c.lle~yeT orpaHl4qHBa'rbCfl npI4 H3yqeHHH c'rpyK'rypHblX HecoBepiueHCTB 

B lVIOHOKpHCTfl.IuIax II0./IyBpOB0,/~H14I(OB 0‰ TO.IIbK0 3TOH CIleRI4a.,qbHO~ 

oS.nacvm Kpa~He Ba~Hb~e pe3y.nb'ra'rbi npnH0CflT pa60"rbl TaK~e c ~pyr~MH 
BculecTBaMI4, Ha rlepsb~fi B3r.n~~I HMeIoIUI4MH T0YlbKO OT]la.aeHHoe OTHOUleHHe K 

rlO.nynpoBO~HHKaM. 

C.ne~IyeT yKa3aTb B 3TOM OTHOmeHHH XOT~ ‰ Ha pa6oTy ~9~cuAb~fana H 

Jlafconcona (7), ~ KOT0pOn ‰ nccneaoaaHb] ariccaol<attrtrt B KpncTannax 
~~TVl¡ AaTopaM yaa~ocL no~aaa'rb Ha.anqne KaK I<paem,~x, Tal< H mtHTO- 
BblX ~nc~oKattnfi B 3TtlX KpncTaJ~~ax, Ha‰ nepememeHne ancJ~oKattH~ B 

npoRecce  TpaB~eHnfl BcJ~e~1CTBne p e n a K c a t t , n ,  pa3JmqHb~e d~OpMb~ ~MOK Tpa- 

BJIeHHSt. 

:3Ta o£ H3yqeHa ~a~eKo He~oCTaTOqHO H Tpe£ caMoro npHcTa~b- 

HOFO BHHMaHHfl ~ccJ]eaoBaTe2]~. 
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SOME PROBLEMS OF G R O WT H ,  S T R U C T U R E  AND P R O P E R T I E S  
OF SEMICONDUCTOR MONOCRYSTALS 

By 

D. A. PETROV 

S u m m a r y  

Thermal  s tabi l i ty  of some A I l I  B v type semiconduct ing alloys--A1Sb, GaSb, InSb  and 
Ge -- is invest igated by  viscosity measurements  in  the i r  mol ten  phase. The corresponding 
free-energy-curves possess a m i n i m um  possibly indica t ing  a change in the  coordinat ion-  
number ,  approaching in this  manner  the s t ructure  of the  crystallized phase. Conditions of 
monocrystal l ine growth are given and based on ir, a modified version of the Czochralski method 
is describe& Final ly  the  connect ion between some s t ructure-sensi t ive propert ies of crystals 
and  the i r  homogeni ty  is discussed. 
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